Introduction {#s1}
============

Burnout can be defined as an occupational syndrome consisting of emotional, physical, and cognitive exhaustion ([@B1]). While there is broad consensus that people with burnout require medical and psychiatric treatment, there has been constant debate as to whether burnout should be considered a specific and well-defined psychiatric disorder, an epiphenomenon of a major depressive disorder (ICD-10: F33.xx), an adjustment disorder (ICD-10: F43.xx) ([@B2]--[@B7]), or a form of chronic fatigue syndrome (ICD-10: G93.3). Bianchi et al. ([@B8]) argue that there is such a strong overlap between burnout and depression that burnout should not be considered as a specific job-related phenomenon, but rather as a depressive condition. However, others argue that the two constructs are distinct ([@B9]) and that burnout syndrome should be given the status of an occupational disease ([@B10], [@B11]). Currently, there are no conclusive diagnostic criteria ([@B11], [@B12]), and to date, the condition is not included in the Diagnostic and Statistical Manual of Mental Disorders (5th Edition) (DSM 5) ([@B13]). In the 11th version of the International Classification of Diseases (ICD-11), however, "burnout" is classified under QD85 and is defined as "a syndrome conceptualized as resulting from chronic workplace stress that has not been successfully managed" (see <https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/129180281>). The ICD-11 definition highlights that burnout is a work-related phenomenon and thus not suitable for the description of experiences in other life domains.

The Swedish Health System recognizes burnout as a psychiatric disorder; therapeutic interventions and sick leave for affected individuals are standard treatment forms ([@B14], [@B15]). Moreover, a recent Europe-wide study concludes that 9 of 23 European countries currently consider acknowledging burnout as an occupational disease ([@B16]) \[see also Refs. ([@B10], [@B11], [@B17])\]. Irrespective of diagnostic issues, we observe that burnout is a serious public health problem and therefore a cause for concern for policy makers, patients, and health insurance organizations ([@B18]).

To assess dimensions of burnout, the Maslach Burnout Inventory (MBI) is the most widely used instrument ([@B19], [@B20]). Maslach et al. ([@B21]) defined burnout as a (multidimensional) psychological syndrome consisting of emotional exhaustion, depersonalization/cynicism, and reduced personal accomplishment. Consequently, burnout is often considered synonymous with the definition provided by Maslach and colleagues ([@B21]--[@B23]). This also holds true for the new ICD-11 definition, where burnout is characterized by three dimensions, namely, "the feelings of energy depletion or exhaustion, increased mental distance from one's job, or feelings of negativism or cynicism related to one's job, and reduced professional efficacy." Nevertheless, the theoretical and scientific basis of the MBI has been questioned ([@B19], [@B20], [@B24]), especially in light of the fact that the three burnout dimensions were not deducted theoretically but are the result of exploratory factor analysis. In addition, it has been argued that the depersonalization/cynicism and reduced personal accomplishment subscales do not adequately represent the core of the burnout construct.

By contrast, Shirom, Melamed, and colleagues took the basic tenets of the Conservation of Resources (COR) theory ([@B25], [@B26]) into consideration. The resulting definition of burnout included an individual's feeling of being emotionally exhausted, physically fatigued, and cognitively worn-out ([@B18], [@B27]). Briefly, the COR theory assumes that people have a basic motivation to obtain, retain, and protect the resources that they value ([@B28], [@B29]). Accordingly, the chronic depletion of an individual's energetic resources following prolonged exposure to emotionally charged demands has been identified as the unique content of the burnout construct ([@B30]--[@B32]). More specifically, physical fatigue refers to an individual's feelings of tiredness and low levels of energy in carrying out daily tasks at work (or in general life) (p. 330) ([@B27]). Emotional exhaustion, on the other hand, describes the interpersonal aspect of burnout, "namely, feeling that one lacks the energy needed to invest in relationships with other people at work" (p. 330) ([@B27]). Finally, cognitive weariness describes the phenomenon of slower thinking and impaired mental agility. Melamed et al. ([@B27], [@B31], [@B33]) further hypothesized that this definition of burnout is distinct from a temporary state of fatigue, which generally disappears after a reasonable period of rest. Furthermore, Lundgren-Nilsson et al. ([@B20]) claimed that "this conceptualization of burnout has been proven useful, not only to measure burnout in working populations, but also in clinical populations of patients seeking medical care due to stress-related exhaustion" (p. 1).

Using Shirom and Melamed's ([@B18], [@B27]) definition of burnout, research has shown associations between burnout and both physiological and psychological health outcomes. Physiologically, higher burnout scores are associated with increased cardiovascular risk factors, including increased fasting glucose and cholesterol levels ([@B31], [@B34]--[@B36]), increased cortisol levels throughout the day ([@B33]), an elevated cortisol awakening response ([@B37]), increased leukocyte adhesiveness ([@B32]), increased inflammatory markers ([@B35], [@B38]), increased risk of developing type 2 diabetes ([@B39], [@B40]), increased risk of musculoskeletal pain ([@B41]), and a higher likelihood of infertility ([@B42]). As regards psychological dimensions, data from vocational students and adult workers have shown that higher burnout levels are associated with reduced life satisfaction and quality of sleep ([@B33], [@B43], [@B44]). Similarly, significant associations have been found between burnout and depression, although the level of overlap varied considerably ([@B38], [@B45]--[@B48]). Moreover, in the clinical setting, Glise et al. ([@B14]) showed that among individuals with diagnosed job-related exhaustion disorder, ∼90% displayed severe burnout scores. Finally, a multimodal treatment approach has been shown to lead to a reduction of burnout symptoms in the majority of patients ([@B15], [@B49]).

The Shirom--Melamed Burnout *Questionnaire* (SMB*Q*) was devised to assess this COR-inspired definition of burnout. The questionnaire consists of eight items to assess symptoms of physical fatigue and emotional exhaustion (e.g., "I feel physically exhausted.") and four items to assess tension (e.g., "I am tense.") and listlessness (e.g., "I feel sleepy."), respectively ([@B30], [@B31]). A distinction between tension and listlessness was made because the development of burnout was originally considered as a two-phase process, with tension being predominant in the early stages when active and direct coping strategies are employed to enhance and protect resources, and listlessness being characteristic of the more advanced stages when indirect and inactive coping prevails and burnout becomes more closely linked with apathy and depression ([@B31]). Answer options on the SMB*Q* 7-point Likert scale range from 1 (almost never) to 7 (almost always), with higher scores reflecting a higher degree of self-rated burnout. Norlund et al. ([@B50]) employed the SMB*Q* among a sample of 1,000 participants representative of the general population in Northern Sweden: Using an (arbitrary) cut-off of ≥4.0, the authors showed that 9.9% of all men and 15.9% of all women reported high burnout levels, while the level of burnout decreased with age across both genders. Furthermore, in another epidemiological study with 2,694 health care and social insurance workers from the Gothenburg region ([@B51]), the prevalence of employees reporting high burnout (≥4.0) was considerably higher (24%), indicating that burnout prevalence rates might vary strongly as a function of age, gender, job, and sample.

To cope with some methodological issues, the Shirom--Melamed Burnout *Questionnaire* (SMB*Q*) was revised to form the 14-item Shirom--Melamed Burnout *Measure* (SMB*M*). In contrast to the SMB*Q*, the SBM*M* is composed of three subscales, namely, emotional exhaustion, physical fatigue, and cognitive weariness ([@B32], [@B33]). While the items of the first two dimensions were identical to those of the SMB*Q*, items related to cognitive weariness were added to assess the cognitive component of burnout (e.g., "My head is not clear." or "It is hard for me to think about complicated things."). This extension seemed plausible as cognitive weariness has been defined as a core dimension of burnout ([@B18], [@B27]).

Both the SMB*Q* and SMB*M* are employed in burnout research (see literature presented above), and the SMB*M* has been translated from English into several languages, including Czech, French, German, Hebrew, Polish, Russian, and Spanish (see [www.shirom.org/arie/index.html\#](www.shirom.org/arie/index.html#)). However, the validity and psychometric properties of these translations have not been evaluated systematically. What is known so far is that the SMB*Q*/SMB*M* overall indices and subscales have satisfactory internal consistency ([@B14], [@B19], [@B24], [@B30]--[@B31], [@B32], [@B37], [@B40], [@B52]), with Cronbach's alpha values generally exceeding accepted standards (α ≥ 0.70) ([@B53]). Furthermore, the SMB*Q*/SMB*M* have a relatively high time stability, with correlations of *r* ≥ 0.50 across follow-up periods of several years ([@B39], [@B40], [@B54]). With regard to the convergent validity, evidence suggests that burnout is closely associated with individuals' chronic stress exposure ([@B19], [@B50], [@B52], [@B55]--[@B57]). Moreover, the SMB*M* and other burnout measures such as the MBI were reasonably correlated with each other. As expected, particularly high correlations were observed between the SMB*Q*/SMB*M* and the emotional exhaustion subscale of the MBI ([@B19], [@B35]). As reported previously, several longitudinal studies have confirmed that the SMB*Q*/SMB*M* instruments were able to predict specific physiological variables in the expected directions (e.g., cardiovascular disease risk factors, inflammatory biomarkers), thus underscoring the predictive validity of these questionnaires ([@B27]). Evidence has also suggested that at least moderate correlations exist between the SMB*Q*/SMB*M* and symptoms of depression and anxiety ([@B45], [@B52]). Preliminary results support the factorial validity of the SMB*M*: In a study with 717 Chinese hospital nurses, Qiao and Schaufeli ([@B23]) showed that a three-factor model achieved sufficient model fit, with the three factors being strongly correlated (*r* = 0.61--0. 73, *p* \< 0.001). Moreover, in a sample of 214 Canadian employees, Sassi and Neveu ([@B24]) observed that a three-factor model resulted in a better model-fit than a one-factor solution. Again, a good fit was found between the three-factor model and the empirical data. Moreover, the three factors were moderately-to-strongly associated with each other (*r* = 0.38--0.58, *p* \< 0.001). Finally, Lundgren-Nilsson et al. ([@B20]) used both Confirmatory Factor Analysis (CFA) and Rasch analysis to assess the construct validity of the SMB*Q*; their analyses showed that after removal of the items representing the tension subscale, an 18-item version of the SMB*Q* satisfied modern measurement standards. Most importantly, a cut-off of ≥4.40 for severe or clinically relevant burnout was suggested. With this cut-off, 83.4% of their clinical sample of patients suffering from job-related exhaustion disorder were placed above the cut, whereas 86.5% of the general population sample of health care and social insurance workers were categorized below the cut.

In summary, preliminary evidence supports the validity of the SMB*M*, while studies examining the psychometric properties and validity of the different language versions of the SMB*M* are still rare. To the best of our knowledge, only the French and Chinese versions of the SMB*M* have been examined systematically.

Given this background, the main purpose of the present study was to validate the German version of the SMB*M* across two different samples. We hold that the present study is important for several reasons: First, many scholars have used the SMB*M* during the last 25 years to assess burnout symptoms, and this holds true in German-speaking samples ([@B44], [@B58], [@B59]). Second, although it is well documented that men and women differ with regard to burnout prevalence ([@B44], [@B50], [@B57]), we are not aware of any study examining whether the psychometric properties of the SMB*M* apply equally across genders among adult workers.

Four hypotheses were formulated: First, we expected that women would show higher burnout scores than men ([@B44], [@B50], [@B57]). Second, we expected that adequate internal consistency would be found for the SMB*M* in both populations and both male and female. More specifically, we expected that all inter-item correlations would be ≥0.20. We also expected that Cronbach's alpha values would be ≥0.70. Finally, we expected that item-total correlations would be ≥0.30 ([@B23], [@B24], [@B32]). Third, we expected to find adequate convergent validity in male and female participants and across both study populations. That is, we hypothesized that the SMB*M* subscales and the SMB*M* overall index would be moderately to strongly correlated with perceived stress (positive correlation) ([@B44], [@B45], [@B48]). Fourth, with regard to factorial validity, we expected that a three-factor model would produce adequate model fit ([@B23], [@B24]) and that both a first- and second-order model would fit well with the empirical data ([@B24]). In line with previous research ([@B23], [@B24]), we expected good factor loadings (≥0.55) across all items on the corresponding factors \[see Ref. ([@B60])\] and at least weak measurement invariance across genders (more information regarding types of measurement invariance is provided in the *Materials and Methods* section).

Materials and Methods {#s2}
=====================

Sample 1: Adult Workers {#s2_1}
-----------------------

### Participants and Procedures {#s2_1_1}

The first study population was composed of adult workers who were recruited *via* exercise and health science students (*N* = 87) of the University of Basel, who took part in an introductory course in research methodology. Every student was asked to provide the names and email addresses of 6--12 people (no relatives) who would be willing to take part in an online survey. In order to obtain a broad sample, each student was asked to provide the names of a total of 12 persons from a variety of professional groups: a) with vocational education and training working in the primary (farming, forestry, hunting, mining, fishing) or secondary sectors (industry, construction industry), b) without higher education working in the tertiary sector (trade, transport, warehousing, hospitality, gastronomy, services), and c) with higher education working in the tertiary sector. For each of the three categories, students had to list one male and female person, and one person younger and one person older than 50 years. In total, the students suggested 756 potential participants (407 men, 349 women; on average 8.7 suggestions per student). Written informed consent was obtained from all participants, and the local ethics committee approved the study (EKNZ: 240/12). After two reminders, 311 adult workers completed the online survey (41.1% response rate).

### Burnout {#s2_1_2}

To measure symptoms of burnout, the participants answered the SMB*M* ([@B32]), which consists of 14 items that have been described in detail in the introduction section. The German version was downloaded from the homepage of Arie Shirom ([www.shirom.org/arie/index.html](www.shirom.org/arie/index.html); see [**Supplementary online material**](#SM1){ref-type="supplementary-material"}).

### Perceived Stress {#s2_1_3}

We employed the 10-item Perceived Stress Scale (PSS) ([@B61]) to measure participants' levels of perceived stress. The PSS consists of 10 items and assesses stress during the past month. Participants report the frequency with which they find their lives unpredictable, uncontrollable, and overwhelming (e.g., "During the last month, how often have you been upset because of something that happened unexpectedly?," "During the last month, how often have you felt that things were going your way?"). Answering options ranged from 1 (never) to 5 (very often). Higher scores are indicative of more pronounced subjective stress perceptions. The PSS proved to be a reliable und valid instrument in previous research ([@B62], [@B63]). In our population, we found a Cronbach's alpha of α = 0.75.

### Occupational Stress {#s2_1_4}

We used the 11-item Job Content Questionnaire (JCQ) to assess an imbalance between demands and control at work ([@B64]). To assess job-related demands, participants answered five items on a 4-point Likert scale ranging from 1 (never) to 4 (often). For instance, we asked participants whether their job requirements include very fast or hard work or whether they have to accomplish large amounts of work. A sample item is: "My job requires me to work very hard." In addition, participants completed six items to assess their perceived level of control at work. A sample item is: "I have freedom to make decisions about my job." For each domain, we calculated a subscale score by summing up the values of each item, with higher scores being indicative of higher demands or control at work. We used the following formula to obtain the JDC ratio: job demand/(job control × 0.8333). In addition, we used the 16 items from the Effort-Reward Imbalance (ERI) questionnaire to assess job-related effort and reward ([@B65]). We assessed effort at work with five items and reward with 11 items, all of which were anchored on a 5-point Likert-scale. Items were completed in a two-step process. Participants first indicated whether they agreed or disagreed with the item content, describing a typical experience of their work situation. Items were scored 1 if participants did not experience a specific type of situation. If they did experience this type of situation, participants indicated how stressful each experience usually is for them, with response options ranging from 2 (not distressing) to 5 (very distressing). Sample items for the effort scale are: "I have a lot of responsibility in my job" or "I have many interruptions and disturbances in my job." Sample items for the reward scale are: "I receive the respect I deserve from my superior or a similarly relevant person." or "Considering all my efforts and achievements, my job promotion prospects are adequate." Items were summed to obtain subscale scores for the effort and reward domains, with higher scores reflecting higher effort or reward. Because of the unequal number of items, we used the following formula to generate the ERI ratio: effort/(reward × 0.4545). Evidence for the validity and reliability of this instrument has been presented previously ([@B65]).

### Depressive Symptoms {#s2_1_5}

We applied the Depression subscale of the Hospital Anxiety and Depression Scale (HADS) to measure self-perceived depressive symptoms ([@B66]). The depression subscale of the HADS consists of seven items, asking participants about mood changes that may occur during the course of depression (e.g., "I still enjoy the things I used to enjoy."). This instrument was originally designed for nonpsychiatric populations. Answers were given on a Likert-scale with four response options, from 0 (never) to 4 (almost always). Previous investigations have shown that the HADS has good psychometric properties and can be considered a valid tool to assess depressive symptoms. Items were summed to obtain an overall index, with higher scores being indicative of higher depressive symptoms. The Cronbach's alpha was α = 0.71 in our population.

### Statistical Analyses {#s2_1_6}

Univariate analyses of variance (ANOVA) were used to examine gender differences. Correlational analyses were used to examine homogeneity and total correlations of all items. Internal consistency was measured with Cronbach's alpha coefficient. Correlations were employed to test convergent validity. Finally, factorial validity was tested by means of CFA. Our expectation was that the 14 items would load on three different factors (six items on physical exhaustion, five items on cognitive weariness, and three items on emotional exhaustion). Accordingly, our three-factor model contained at total of 14 observed variables that were linked to three latent constructs. Maximum likelihood (ML) was applied to estimate the parameters. Moreover, we inspected multiple fit indexes to judge the fit between the empirical data and the theoretical model data ([@B67]). Simultaneous multiple group comparisons were used to test invariance of the measurement model across gender. As recommended by Byrne ([@B68]), good model fit is achieved if the normed fit index (NFI) is ≥0.95, the comparative fit index (CFI) is ≥0.95, the Tucker Lewis Index (TLI) is ≥0.95, and the root mean square error of approximation (RMSEA) is ≤0.05. As recommended by Comrey and Lee ([@B60]), standardized factor loadings should be interpreted as follows: ≥0.71 = excellent, ≥0.63 = very good, ≥0.55 = good, ≥0.45 = fair, and \>0.32 = poor. CFA are performed with AMOS^®^ 24 (IBM Corporation, Armonk NY, USA), all other analyses with SPSS^®^ 22 (IBM Corporation, Armonk NY, USA). We compared the default model against a model which assumed configural (same pattern of fixed and free factor loadings across gender), weak (invariant factor loadings across gender), strong (invariant factor loadings and intercepts across gender), and strict (invariant factor loadings, intercepts, and unique factor variances across gender) measurement invariance in order to test measurement invariance across gender ([@B69]). We used Δχ^2^ to examine the fit of different models, with nonsignificant Δχ^2^-test scores indicating that the more restricted model fitted better with the empirical data.

Results {#s3}
=======

Sample 1 was composed of 161 male and 150 female participants. The mean age was *M* = 42.64 years (*SD* = 14.02; range, 19--67 years). Participants reported a mean job experience of *M* = 21.61 years (*SD* = 13.95; range, 1--47 years). All participants were employed for at least 50% (*M* = 88.01%; *SD* = 17.87; range, 50--100%), with 60.1% in full time employment. The sample had a mean body mass index (BMI) (height in cm/body weight in kg^2^) of *M* = 23.87 (*SD* = 3.6), with 33.40% of the sample (*n* = 104) being classified as overweight (BMI ≥ 25). Moreover, 40.5% (*n* = 126) reported that they have children living at home, 1.9% (*n* = 6) had responsibility as a caregiver for a person in need of care, and 8.4% (*n* = 26) reported shift work. With regard to participants' highest level of education, one person (0.3%) finished compulsory school without additional training, 42.5% (*n* = 132) completed vocational education and training, 9.6% (*n* = 30) completed academic high school, and 47.6% (*n* = 148) completed higher education. Finally, 14.5% (*n* = 45) reported that they are smokers, whereas 1.9% (*n* = 6) reported taking antidepressant medication.

In sample 1, we found a mean score of the SMB*M* overall index of 2.42 (*SD* = 1.00) ([**Table 1**](#T1){ref-type="table"}). In total, 5.8% (*n* = 18) of the participants had a burnout score that can be deemed clinically relevant (≥4.40). We did not find significant gender differences with respect to any of the SMB*M* overall index and subscales ([**Table 1**](#T1){ref-type="table"}). A χ^2^-test showed that a similar portion of women (*n* = 9, 6.0%) and men (*n* = 9, 5.6%) reported clinically relevant burnout symptoms, χ^2^(1) = 0.03, *p* = ns.

###### 

Descriptive statistics for the two samples, test of gender differences, and bivariate correlations between the Shirom--Melamed Burnout Measure (SMB*M*) subscales and the overall SMBM index.

  Sample 1: Adult workers (*N = 311*)                                                                                                   
  ---------------------------------------------------- ------------ ------------ ------------ -------------- -------------- ----------- ---------------
  Physical exhaustion                                  2.72         1.26         1--7         0.87           0.35           0.05        0.000
  Cognitive weariness                                  2.43         1.16         1--6         0.88           0.33           0.88        0.003
  Emotional exhaustion                                 1.80         0.86         1--6         1.36           2.21           1.20        0.004
  Overall SMB*M* Index                                 2.42         1.00         1--6.21      1.00           0.77           0.22        0.001
  Bivariate correlations                               1\.          2\.          3\.          4\.                                       
  1\. Physical exhaustion                              --           0.75\*\*\*   0.54\*\*\*   0.93\*\*\*                                
  2\. Cognitive weariness                              0.69\*\*\*   --           0.68\*\*\*   0.93\*\*\*                                
  3\. Emotional exhaustion                             0.47\*\*\*   0.55\*\*\*   --           0.74\*\*\*                                
  4\. Overall SMB*M* Index                             0.92\*\*\*   0.89\*\*\*   0.68\*\*\*   --                                        
  **Sample 2: Police officers (** ***N*** **= 201)**                                                                                    
                                                       **M**        **SD**       **Range**    **Skewness**   **Kurtosis**   **ANOVA**   
  Descriptive statistics                                                                                                    ***F***     **η** **^2^**
  Physical exhaustion                                  2.84         1.25         1--7         0.80           0.45           7.31\*\*    0.035
  Cognitive weariness                                  2.48         1.17         1--6.60      0.84           0.31           2.38        0.012
  Emotional exhaustion                                 1.90         0.95         1--5.67      1.20           1.33           0.11        0.001
  Overall SMB*M* Index                                 2.51         0.99         1--6         0.86           0.70           4.11\*      0.020
  Bivariate correlations                               1\.          2\.          3\.          4\.                                       
  1\. Physical exhaustion                              --           0.67\*\*\*   0.51\*\*\*   0.92\*\*\*                                
  2\. Cognitive weariness                              0.53\*\*\*   --           0.57\*\*\*   0.89\*\*\*                                
  3\. Emotional exhaustion                             0.52\*\*\*   0.54\*\*\*   --           0.71\*\*\*                                
  4\. Overall SMB*M* Index                             0.88\*\*\*   0.84\*\*\*   0.73\*\*\*   --                                        

Correlations for male participants are listed above the diagonal, correlations for female participants below the diagonal.

\*p \< 0.05, \*\*p \< 0.01, \*\*\*p\< 0.001.

For the three SMB*M* subscales, the inter-item correlations were all above 0.20. Moreover, item-total correlations were all above the critical threshold of 0.40. In our sample, all Cronbach's alpha values were satisfactory (physical exhaustion = 0.92, cognitive weariness = 0.95, emotional exhaustion = 0.90, SMB*M* overall index = 0.95).

Regarding convergent validity ([**Table 2**](#T2){ref-type="table"}), we found a positive correlation between the SMB*M* overall index and the PSS sum score (*r* = 0.56, *p* \< 0.001). If compared to the emotional exhaustion subscale (*r* = 0.35, *p* \< 0.001), we found stronger associations between the PSS sum score and the physical exhaustion (*r* = 0.54, *p* \< 0.001) and cognitive weariness subscales (*r* = 0.49, *p* \< 0.001). The SMB*M* indices were also moderately and positively correlated with the ERI ratio (*r* = 0.35--0.44, *p* \< 0.001), the JDC ratio (*r* = 0.21--0.39, *p* \< 0.001), and the depression subscale of the HADS (*r* = 0.38--0.53, *p* \< 0.001).

###### 

Bivariate correlations between burnout symptoms, perceived stress, depressive symptoms, and overall mental distress.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Sample 1: Adult workers (*N* = 311)                                                                                                 
  ---------------------------------------------------- ------------------------- ------------------------- -------------------------- -----------------------------------
  Perceived stress (PSS)                               0.54\*\*\*\               0.49\*\*\*\               0.35\*\*\*\                0.56\*\*\*\
                                                       (0.54\*\*\*/0.55\*\*\*)   (0.47\*\*\*/0.52\*\*\*)   (0.39\*\*\*/0.33\*\*\*)    (0.56\*\*\*/0.56\*\*\*)

  Effort--Reward Imbalance (ERI)                       0.42\*\*\*\               0.37\*\*\*\               0.35\*\*\*\                0.44\*\*\*\
                                                       (0.41\*\*\*/0.44\*\*\*)   (0.33\*\*\*/0.40\*\*\*)   (0.27\*\*/0.42\*\*\*)      (0.41\*\*\*/0.47\*\*\*)

  Job Demand-Control Imbalance (JDC)                   0.39\*\*\*\               0.34\*\*\*\               0.21\*\*\*\                0.39\*\*\*\
                                                       (0.30\*\*\*/0.47\*\*\*)   (0.27\*\*/0.42\*\*\*)     (0.12/0.32\*\*\*)          (0.30\*\*\*/0.48\*\*\*)

  Depressive symptoms (HADS-D)                         0.50\*\*\*\               0.47\*\*\*\               0.38\*\*\*\                0.53\*\*\*\
                                                       (0.48\*\*\*/0.53\*\*\*)   (0.47\*\*\*/0.47\*\*\*)   (0.32\*\*\*/0.43\*\*\*)    (0.51\*\*\*/0.55\*\*\*)

  **Sample 2: Police officers (** ***N*** **= 201)**                                                                                  

                                                       **Physical exhaustion**   **Cognitive weariness**   **Emotional exhaustion**   **Overall SMB** ***M*** **Index**

  Perceived stress (PSS)                               0.59\*\*\*\               0.44\*\*\*\               0.42\*\*\*\                0.59\*\*\*\
                                                       (0.74\*\*\*/0.47\*\*\*)   (0.53\*\*\*/0.37\*\*\*)   (0.42\*\*\*/0.44\*\*\*)    (0.71\*\*\*/0.49\*\*\*)

  Effort--Reward Imbalance (ERI)                       0.33\*\*\*\               0.24\*\*\*\               0.14^+^\                   0.31\*\*\*\
                                                       (0.31\*\*\*/0.41\*\*\*)   (0.33\*\*/0.20\*)         (0.11/0.15^+^)             (0.34\*\*/0.33\*\*\*)

  Job Demand-Control Imbalance (JDC)                   0.28\*\*\*\               0.32\*\*\*\               0.12^+^\                   0.31\*\*\*\
                                                       (0.37\*\*/0.23\*\*)       (0.34\*\*/0.31\*\*\*)     (0.24\*/0.04\*\*\*)        (0.40\*\*/0.26\*\*\*)

  Overall mental distress (GHQ-12)                     0.56\*\*\*\               0.55\*\*\*\               0.43\*\*\*\                0.62\*\*\*\
                                                       (0.49\*\*\*/0.59\*\*\*)   (0.57\*\*\*/0.53\*\*\*)   (0.29\*/0.54\*\*\*)        (0.57\*\*\*/0.64\*\*\*)
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------

SMBM, Shirom--Melamed Burnout Measure; PSS, Perceived Stress Scale; ERI, Effort Reward Imbalance; JDC, Job Demands and Control; HADS-D, Hospital Anxiety and Depression Scale--Depression Subscale; GHQ12, 12-item General Health Questionnaire. Correlations for female (first value) and male participants (second value) are listed in brackets.

+p \< 0.10. \*p \< 0.05. \*\*p \< 0.01. \*\*\*p \< 0.001.

Regarding factorial validity, we found a satisfactory model fit for the three-factor model for the first- and second-order model ([**Table 3**](#T3){ref-type="table"}). Configural and weak measurement invariance (invariant factor loadings) was supported across genders. The second-order model even supported strict measurement invariance. Factor loadings were very good (with all loadings being ≥0.63). The measurement coefficients for the three-factor models are displayed in [**Figure 1**](#f1){ref-type="fig"}, both for female and male participants. We also found relatively strong associations between the SMB*M* subscales in the first-order model (*r* = 0.51--0.76, *p* \< 0.001).

###### 

Goodness-of-fit indices and model comparison.

                                            First-order model   Second-order model                                                                                  
  ----------------------------------------- ------------------- -------------------- ------ ------------------- ---------- ------ ------ ------ ------------------- ----------
  Default model                             0.96                0.95                 0.93   0.06 (0.05, 0.07)   --         0.97   0.96   0.94   0.06 (0.05, 0.07)   --
   + Configural invariance across genders   0.96                0.95                 0.93   0.06 (0.05, 0.07)   0.105      0.97   0.96   0.94   0.05 (0.04, 0.06)   0.852
   + Weak invariance across genders         0.96                0.95                 0.93   0.06 (0.05, 0.07)   0.226      0.97   0.96   0.94   0.05 (0.04, 0.06)   0.449
   + Strong invariance across genders       --                  --                   --     --                  0.000      0.97   0.96   0.93   0.05 (0.04, 0.06)   0.485
   + Strict invariance across genders       --                  --                   --     --                  --         0.97   0.97   0.93   0.05 (0.04, 0.06)   0.263
  Sample 2: Police officers (*N* = 201)     CFI                 TLI                  NFI    RMSEA               *p*(∆χ2)   CFI    TLI    NFI    RMSEA               *p*(∆χ2)
  Default model                             0.97                0.97                 0.93   0.05 (0.04, 0.07)   --         0.98   0.97   0.93   0.05 (0.04, 0.06)   --
   + Configural invariance across genders   0.97                0.97                 0.93   0.05 (0.04, 0.06)   0.438      0.98   0.97   0.93   0.05 (0.03, 0.06)   0.853
   + Weak invariance across genders         0.97                0.97                 0.92   0.05 (0.04, 0.06)   0.190      0.98   0.97   0.93   0.05 (0.03, 0.06)   0.391
   + Strong invariance across genders       --                  --                   --     --                  0.000      --     --     --     --                  0.022
   + Strict invariance across genders       --                  --                   --     --                  --         --     --     --     --                  --

AGFI, adjusted goodness-of-fit index; CFI, comparative fit index; TLI, Tucker Lewis index; RMR, root mean square residual; RMSEA, root mean square error of approximation; NFI, Normed Fit Index.

![Factor loadings for confirmatory factor analysis for female (first coefficient) and male participants (second coefficient), for first-and second-order models, separately for adult workers and police officers.](fpsyt-10-00536-g001){#f1}

Sample 2: Police Officers {#s3_1}
-------------------------

### Participants and Procedures {#s3_1_1}

Sample 2 consisted of 201 police officers who were recruited from a police force in a bigger city in the Northwestern, German-speaking part of Switzerland. All officers (*N* = 980, 290 female, 690 male) were invited to participate in a comprehensive health check \[including a cardiorespiratory fitness test, 7-day actigraphy, smartphone-based 2-day assessment of work-related affect and stressors, anthropometry, measurement of fasting blood lipid and blood glucose, blood pressure assessment, a computerized cognitive test (facial emotion recognition), a functional movement screen, a lung function test, and an online survey focusing on stress and mental health\]. The health check was advertised *via* intranet, video clips on the internal TV channel, printed flyers, and verbal information during team meetings. Detailed information was given to all interested officers (e.g., about the voluntary basis of participation, no negative consequences in case of nonparticipation, information about benefits and risk, information about measurements). Out of all 980 information recipients, 201 participated in the study (20.5% response rate). Data were assessed between December 2017 and April 2018. A personalized health profile was given to the officers after the completion of the data assessment as an incentive for participation. Moreover, all officers had the opportunity to participate in a voluntary lifestyle coaching. All participants provided written informed consent before data assessment. All procedures were in line with the ethical principles described in the Helsinki Declaration, and approval was obtained for the study by the local ethics committee (EKNZ: Project-ID: 2017-01477).

### Burnout {#s3_1_2}

As with sample 1 (adult workers), we used the 14-item SMB*M* to measure burnout symptoms.

### Perceived Stress {#s3_1_3}

As with sample 1 (adult workers), police officers' self-perceived levels of stress were assessed with the four-item PSS.

### Occupational Stress {#s3_1_4}

As for sample 1, occupational stress was assessed with the 11-item Job Content Questionnaire (JCQ) and the 16-item Effort-Reward Imbalance (ERI) questionnaire.

### Overall Mental Distress {#s3_1_5}

To assess overall mental distress, all officers filled in the German version of the General Health Questionnaire (GHQ-12) ([@B70]; [@B71]). Participants were asked to rate their mental well-being, with reference to the previous week. Response options on a 4-point Likert scale ranged from 0 (not at all) to 3 (much more than usual). A sum score was calculated (from 0 to 36), with higher scores being reflective of higher levels of mental distress. Although no standard clinical cut-offs exist for the GHQ-12, researchers have used the following categories to successfully establish links between the GHQ-12 and mortality (if response options 0 + 1 = 0, and 2 + 3 = 1): asymptomatic (0), subclinically symptomatic (1--3), symptomatic (4--6), and highly symptomatic (7--12) ([@B72], [@B73]).

### Statistical Analyses {#s3_1_6}

We performed the same statistical analyses as with sample 1.

Results {#s4}
=======

Sample 2 was composed of 72 female and 129 male participants. The mean age was *M* = 38.55 years (*SD* = 10.13; range, 22--62 years). Participants reported a mean job experience of *M* = 12.77 years (*SD* = 8.8; range, 0--37 years). All participants were employed for at least 30% (*M* = 92.08%; *SD* = 18.21; range, 30--100%), with 79.6% having a full-time employment. The sample had a mean body mass index (height in cm/body weight in kg^2^) of *M* = 25.77 (*SD* = 3.63), with 52.7% of the sample (*n* = 106) being classified as overweight (BMI ≥ 25). Moreover, 43.3% (*n* = 87) reported that they have children living at home, 3.0% (*n* = 6) had responsibility as a caregiver for a person in need of care, and 48.3% (*n* = 97) reported shift work. With regard to participants' highest level of education, 2.0% (*n* = 4) finished compulsory school without additional training, 50.7% (*n* = 102) completed vocational education and training, 7.5% (*n* = 15) completed an academic high school, and 39.8% (*n* = 80) completed higher education. Finally, 18.4% (*n* = 37) reported that they are smokers, whereas 10.0% (*n* = 20) reported taking antidepressant medication.

In the total sample, we found a score for the SMB*M* overall index of 2.51 (*SD* = 0.99) ([**Table 1**](#T1){ref-type="table"}). Moreover, 5% (*n* = 9) of the participants had burnout levels above the cut-off for clinically relevant burnout symptoms (≥4.40). In comparison to male participants, female officers scored higher with regard to physical exhaustion (women: *M* = 3.15, *SD* = 1.30; men: *M* = 2.66, *SD* = 1.19) and the overall SMB*M* index (women: *M* = 2.70, *SD* = 1.00; men: *M* = 2.40, *SD* = 0.96). The distribution of men (*n* = 6, 4.7%) and women (*n* = 3, 4.2%) was similarly among those participants above the cut-off for clinically relevant burnout symptoms, χ^2^(1) = 0.03, *p* = ns.

The inter-item correlations exceeded the critical value of 0.20, and all item-total correlations were above the threshold of 0.40, for each of the three SMB*M* subscales. The Cronbach's alpha values were satisfactory across all SMBM indices (physical exhaustion = 0.92, cognitive weariness = 0.95, emotional exhaustion = 0.90, SMBM overall index = 0.95).

With respect to convergent validity ([**Table 2**](#T2){ref-type="table"}), we observed positive associations between the SMB*M* (subscales and overall index), self-perceived stress (*r* = 0.42--0.59), the ERI ratio (*r* = 0.14--0.31), and the JDC ratio (*r* = 0.12--0.32). Only a statistically nonsignificant trend towards a positive relationship was found between emotional exhaustion and the ERI/JDC ratios. Finally, overall mental distress was positively associated with all SMBM indices (*r* = 0.43--0.62, *p* \< 0.001).

A good model fit was found for the three-factor CFA model. Moreover, both the first- and second-order model were supported ([**Table 3**](#T3){ref-type="table"}). Evidence for weak measurement invariance (invariant factor loadings) across genders was supported. As shown in [**Figure 1**](#f1){ref-type="fig"}, very good factor loadings were observed across all items (all loadings ≥ 0.63), both for women and men. With regard to the first-order model, the three SMB*M* subscales were strongly correlated with each other (*r* = 0.55--0.63, *p* \< 0.001).

Discussion {#s5}
==========

The present studies show that the German version of the SMB*M* has adequate psychometric properties and acceptable convergent validity and can therefore be used in burnout research in various samples of adult workers. Moreover, the factor structure of the SMB*M* was supported in CFA and found to be gender invariant. This work expands the current literature in an important way in that we, for the first time, thoroughly examined the validity of the SMBM among adult workers and examined whether the instrument performs equally well in male and female participants. Given that the SMBM is among the most widely used instruments to assess burnout symptoms, such an analysis seemed highly warranted. Based on the study aims, four hypotheses were formulated; below, each hypothesis is discussed in detail.

With the first hypothesis we expected that, compared to male participants, female participants would report higher burnout symptoms, and data from police officers confirmed this. However, contrary to our hypothesis, no gender differences were found in the broader sample of adult workers, which is at odds with prior research in adult populations ([@B50], [@B57]). How to explain this unexpected pattern of results? While in our adult sample, no gender difference existed with regard to age, BMI, marital status, children at home, caregiving, job experience, educational level, smoking status, and use of medication, we found that men had a higher mean employment rate than women (96.2% vs. 78.84% in full-time employment). Therefore, it can be speculated that the lack of gender differences might be attributed to lower employment rates among women. However, a higher full-time employment rate was also found among male (90%) compared to female (56%) participants in our sample of police officers. An alternative explanation might be that burnout levels were generally low in the sample of adult workers, with only 5.8% reporting clinically relevant burnout symptoms ([@B46]). However, we acknowledge that generally low burnout levels were also observed in our sample of police officers. With regard to the low burnout levels, we argue that the recruitment strategies to address adult workers and police officers might have led to a selection bias in the sense that students more often contacted healthy people, and/or that healthy people were more willing to participate in the study. Finally, in line with previous studies ([@B24], [@B57]), higher subscale mean scores were found for physical fatigue in both samples and genders if compared to cognitive weariness and emotional exhaustion.

With the second hypothesis, we expected that internal consistency of the SMB*M* would be satisfactory in both adult workers and police officers and both women and men ([@B23], [@B24], [@B32]), and generally, our data confirmed this. Thus, all Cronbach's alpha coefficients exceeded ≥0.70, for all SMB*M* indices, in both male and female participants, and across both samples. Moreover, we found inter-item correlations of ≥0.20 within the respective factor for both male and female participants. All item-total correlations exceeded the critical value of 0.40. Finally, according to the standards recommended by West et al. ([@B74]), we observed that the descriptive statistics met the prerequisites for parametric tests, with skewness being \<2 and kurtosis being \<7 across all SMB*M* indices.

With the third hypothesis we expected to find evidence for the convergent validity of the SMB*M* in both male and female participants. Full support was found for this hypothesis. In accordance with previous studies ([@B52], [@B50], [@B55]), the SMB*M* overall index was at least moderately and positively associated with participants' levels of perceived stress. In our two populations, we also found weak-to-moderate (positive) correlations between the SMB*M* indices and occupational stress, which accords well with previous research in this area ([@B75]--[@B77]). The observation that stronger correlations were found for the PSS can be explained by the fact that the PSS is a general measure of stress, whereas the ERI and JDC ratios assess specific forms of occupational stress that might not be applicable for some participants. Moreover, our results corroborate prior research, in which at least moderate correlations were observed between the SMB*M* overall index and mental health outcomes such as depressive symptoms ([@B44], [@B45], [@B48]). The correlations were moderate-to-strong in both populations, with slightly higher correlations found in police officers. However, these differences are difficult to interpret because we used different instruments to assess mental health in each sample. In the adult worker sample, our findings suggest that the SMB*M* overall index and depressive symptoms have 26.0% (women) and 30.3% (men) of common variance. As highlighted by Melamed et al. ([@B27]), it can be expected that burnout and depressive symptoms have a certain overlap because they share some characteristic features such as fatigue and loss of energy.

Support was also found for our fourth and final hypothesis, that the three-factorial model would fit well with the empirical data: The findings of our studies indicate that a three-factor model provided an excellent model fit across all samples, with all factor loadings being strongly linked to the respective factors ([@B24]). The first-order model showed that the latent factors were moderately to highly correlated with each other (*r* = 0.51--0.76, *p* \< 0.001) \[cp. Refs, ([@B19], [@B23], [@B57])\]. Following Shirom and Melamed ([@B19]), this magnitude of correlations between the SMB*M* subscales is to be expected because every individual possesses a pool of energetic resources. These resources are closely interrelated, and a deficit in one resource can lead to deficits in other resources. Moreover, in line with a previous study with Canadian workers ([@B24]), our findings support the factorial validity of a second-order model. This lends further support to the notion that it is legitimate to use the SMB*M* overall score as a global/general burnout index. Sassi and Neveu ([@B24]) found that overall burnout explained 63, 53, and 27% of variance in physical exhaustion, cognitive weariness, and emotional exhaustion, respectively, which was comparable to the findings reported in our analyses (physical exhaustion, 56--64%; cognitive weariness, 62--79%; emotional exhaustion, 33--50%). The fact that an adequate model fit was found for the second-order model indicates that the items of the SMB*M* subscales can be aggregated to form an overall burnout index. Finally, for the first time, our results provide evidence for weak-to-strict measurement invariance across male and female workers. This is an important finding because Widaman et al. ([@B69]) argued that, if participants' answers vary so much as a function of gender that significant differences emerge in the factor structure of that instrument, the measuring device must change. The same would be the case for relevant ceiling or floor effects occurring for male and female participants. Thus, the present analyses suggest that the SMB*M* is equally suitable to assess burnout symptoms independent of participants' gender.

Despite the novelty of our study, some methodological shortcomings should be mentioned that might limit the generalizability of our data: First, the cross-sectional nature of our studies did not allow us to examine test--retest reliability and predictive validity. Second, the correlations reported in the present samples were not controlled for other demographic factors, although previous studies have shown that participants with elevated burnout are more often divorced, blue-collar workers, have lower education levels, are foreigners, unemployed, financially strained, use more medication, and report less healthy behaviors ([@B50], [@B52], [@B54]). Third, both samples consisted of nonclinical populations. Therefore, it was not possible to examine the discriminant validity of the SMB*M*, particularly as the number of participants with clinically relevant burnout levels was low in the present study. Accordingly, we were unable to test the discriminant validity of the cut-off for clinically relevant burnout (≥4.40), which Lundgren-Nilsson et al. ([@B20]) previously suggested for the SMBQ. This is an important shortcoming that should be addressed in future research. Fourth, while for study 1, we attempted to recruit a sample of adult workers that is broad in terms of employment, education, age, and gender, we did not assess specific information about the participants' occupations. Thus, we were not able to examine whether the described relationships differ according to varying professions. Finally, we acknowledge that there are other validated instruments to assess burnout symptoms in German-speaking (and international) populations. One such instrument is the Oldenburg Burnout Inventory (OLBI) ([@B78]--[@B80]), in which burnout symptoms are operationalized via two dimensions (exhaustion, disengagement from work). As it applies for the SMBM (14 items, based on COR theory), it is a particular strength of the OLBI that the instrument is concise (16 items) and that it has been developed based on a solid theoretical foundation (Job Demands--Resources model of burnout). We therefore suggest that this instrument could be used in future research to test the discriminant validity of the SMB*M*. Specifically, we would expect that the SMB*M* scales are more strongly correlated with the exhaustion than the disengagement from work subscale of the OLBI. A strong correlation can be expected with the exhaustion subscale because, as in the SMB*M*, the OLBI assesses affective, cognitive, and physical aspects of exhaustion.

Conclusions and Practical Relevance {#s6}
===================================

The SMB*M* is among the most widely used tools in international burnout research. Our study shows, for the first time, that the German version of the instrument has adequate psychometric properties and satisfactory convergent and factorial validity in a broad sample of adult workers and police officers. The SMB*M* can provide relevant information for screening and treatment planning. More research is needed to establish the validity of the cut-off score for clinically relevant burnout. This is essential for finding out whether the SMB*M* can be used in the early screening process to identify employees who might suffer from clinically significant burnout symptoms.
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